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! THfPAfFTTnr TREATMENT AND 

2 PB T rvFNTrnw QF MEEOIQHS W™ A HTOACTTVF. MATERIAL 

3 ^m ATFDTO ^ PTfinKCTADABTF-BTOCOMPATreif, 

4 PftT iYMFF Tf * MATRIX 

5 y nnvFRNM FN TmiHKt ^ r 

6 The invention described herein may be manufactured, used and licensed 

7 by or for the Government for Govermental purposes without the payment to 
3 use of any royalties thereon. 

9 TT CROSS REFERENCE 

10 This application is a continuation-in-part of U.S. Patent Application 

1 1 Serial No. 08/590,973 filed January 24, 1996 which in turn is a 

12 continuation-in-part of U.S. Patent Application Serial No. 08/446, 149 filrd 

13 May 22, 1995. which in turn is a continuation of U.S. Patent Application Soil 

14 No. 590,308 dated March 16, 1984. 

15 Additionally, this application is a continuation-in-part of VS. Patat 

16 Application Serial No. 08/446,148 filed May 22, 1995, which in turn is a 

17 continx^in-part of VJS. Patent Application Serial No. 08/867,301 fild 

18 April 10, 1992 now U.S. Patent No. 5,417,986 issued May 23, 1995, wfc, k 

19 tmn is a continuation-in-part of U.S. Patent Application Serial No. 5903 
filed March 16, 1984. 

HL_FJELD OF THE INVEHTIQH 



This invention relates to compositions comprising active core 
materials) such as biologically active agents), drug(s) or substances) 
encapsulated within an end-capped or a blend of nncapped and end-capped 
biodegtadable-biocompatable po!y(lactide/glycolide) polymeric matrix useful 
for the effective prevention or treatment of bacterial, viral, fungal, or parasitic 
infections, and combinations thereof. In the areas of general and orthopedic 
surgery, and the treatment of patients with infectious or chronic disease 
conditions, this invention will be especially useful to physicians, dentists and 
vetemarians. 

yy, flftpyfiROtTNT) OF THE INVENTION 
Wounds characterized by the presence of infection, devitalized tissue, 
and foreign-body contaminants have high infection rates and are difficult to 
treat 

To prevent infection, in bone and soft tissue systemic antibiotics must 
be administered within 4 hours after wounding when circulation is optimal. 
This has been discussed by J-F. Burke in the article entitled The Effective 
Period of Preventive Antibiotic Action in Experimental Incisions and Dermd 
Lesions'. Sfflgay. Vol. 50, Page 161 (1961). If treatment of bacterial 
infections u delayed, a mibraf^ 

conmKcatioas as sociated with established infections. (G. Rodcheaver et aL, 
-Proteolytic Enzymes as Adjuncts to Antibiotic Prophylaxis of Surgical 
Wounds', fWTir" VoL 127, Page 564 (1974)). On* 

infections arc fstaMfr*- 1 it becomes difficult to systemicaUy administer < 
antibiotics for extended periods at kveU mat are safe aiul effective at the 
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1 wound ate. Unless administered locally, drugs are distributed throughout the 

2 body, and the amount of drag hitting its target is only a small part of the total 

3 dose. This ineffective use of the drag is compounded in the tranma patient by 

4 hypovolemic shock, which results in a decreased vascular flow to tissues. (L. 

5 E. GeHn et aL, "Trauma Workshop ReporfcSchockrheology and Oxygen 

6 Transport", t™™1 Trauma. Vol. 10, Page 1078 (1970)). 

7 Additionally, infections caused by multiple-antibiotic resistant bacterial 

8 are on the up-swing and we are on the verge of a potential world-wide medical 

9 disaster. According to the Centers for Disease Control, 13,300 patients died 

10 in U.S.' hospitals in 1992 from infections caused by antibiotic-resistant 

11 bacteria. Methirillin-resisunt S. aureus (MRSA) is rapidly emerging as the 

12 "pathogen of the 90V: 

13 a. Some major teaching hospitals in U.S. report that op to 40% 

14 of strains of S. aureus isolated from patients are resistant to methicillin. Many 

15 of these MRSA strains are susceptible only to a single antibiotic (vancomycin). 
15 b. Should MRSA also develop resistance to vancomycin, the 

17 mortality rale among patients who develop MRSA infections could approach 

18 80%, thereby increasing the threat of this infectious killer. 

19 Moreover, Vancomycin resistance is cm the up-swing: 

20 a. 20% of Enterococci are now resistant to vancomycin 

21 b. In 1989, only one hospital in New York City reported 

22 vartcomycin-resistant EnterocxxxL By 1991, the number of hospitals repcoiBg 

23 vancomycin resistance rose to 38. 



Man, major phanm«»n» amp>°*> 
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Since SEFTOPAL TM ia not currently approved by the Food and Deng 
^^r^^own-pn^^aacb^-fnT^^of 
ft. PMMA in no. HodepadaM. k r««««a a forofcn body and 

^c^an^bnaalrorpealpec-l^ A biodegradaMc-biccoinpitaWe, 
andbtoio canto, on ft. oftea hand. «ouM «*■» ft. n«d for «. 
aMUtoto enseal nroocdnce a* -a, pa**** ro*~ boft ft. ownncn ac 
well as the cost of hospitalization. 

TO ennept of tool, snauincd *km of antibiodca too infeaed bc« 
U described in ro*n. Itoarnr. »nc»n ^btofc-improma^d PMMA 

to^i^p^^^^^^^""^" 
^n^ment Tto aro, c<^. rigciiVan. probtona wift ftia 

^ ^tototo 1)W dnn,,^an^ rfM «btoto*««^ 

te< ^b«,«o»>.ft.^rf^^ to ^ ,B ^ 
d ^„»»ftc^to<te2)ft.b^o.^^'» ta * 

d ^3,n«ft^^'«^^^" > * OT!e ' te!i,iB,0f 
^^oennnd^enringofn^rn^^ 
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-_«^«,arv dinical trials using these beans 
3 cquivakat « effi«cy » 1 «8 cftenn(4 ^ 



4 «h have thrir first contact with the 

tan ^y instances, infecfious agents have thor 

mB cosal protective immune mechamsms 
these agents from coloniring or 
, _ Num en^ s^dies have demonstrated that a 
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and measles. 

-wi i^vcr to stimulate antibody formation 
. it fc not always posable, however, to snmu«« 

, . vaccine preparation must be 

5 merely by injecting .before** agent. Tbevacanepre^ 

> Mb it must be able toin^an immune response. Certain 

6 immunogenic, that is, u mi»» 

toX oid are innately immunogenic, and may be 



7 agents such as tetanus 

— - ---- 



before they can induee an immune response. 

r _ nse U a complex series of reactions that can 
The immune response is a w f 
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22 in flic process 

23 tetanus and diphtheria toxoids. 
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responsiveness* 

• b) H* affinity of 0* antibody for antigen teas* with time 
i^unizatioo with T-dependent but not T-indepcndcnt antigen, 

c) T-dependent antigens stimulate an immature or neonatal 
immune system more effectively than T-independeat antigen, 

d) T-dependent antigens usually stimulate IgM, IgGl. IgG2a, and 
^antibodies, while T-indepeudent antigens stimulate IgM. IgGl, IgG2b. and 
IgG3 antibodies. 

^ aafcet ^cs a»d M-iW 

T^epeu*.. a*** - *— f— » - ^ »^ » 

long-lived in both adult and tn neonatal immune systems* bet must frequently 
i..***— • Tuus.v^ues^b^ptcp^dusi.^ 

. antigen, such . - — — «■ * "* 

the use of a4jtw*ots, sudi 3$ abuo fist stiotutotiDg optima tesjttstses. 

Adj.™* « <*- — *- "** * *" " 

Mv ^^.beimm»e^^^''^ 0 ' 
that nay be undesirable. 

^p^^s^UUxUJ^bssebceuc^yrmu^u. 
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represent the pnmaiy anugcw 
u> stimulate immune respond 

a^y responses. An even greater rounological 
^^orBceUacfcc^e^unesy^XMand 

• nc rial J Immunol. 119:1874, 1977). 
« • . aa-QQ 1982) Moacr DE, etal.,J. «™ 

Reviews 64.99, J T . dc p Cn dent antigens is 

_ ^-onsc to both T-indepen dcnt 1HJC ^ 
Thus, the immune response w ^ 

not satisfactory for many applications. 

it is critical to provide 

i,Ucn, i c 1 .»^™^ ta! °" > " S, ° ,,,ttC 
dependent antigens, n is w» 

v antigenic tietenninanu of various 

peptides that represent the primary antigeru 

16 pathogens. .„T-ind£Dendent 

J.M., RJ. Jr. ci. Cow* 
tetanus or diphtheria hmu**- 

showntoprovide ^ to « endted, and 

24 imm um»d. Unfortnnatdy. only low leva 
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sutures), were reaouy wwrnnhcres thai were 5-10 

< -^Mcr disseminated to the mesentenc lymph 
whereas those less than 5 m«o«neter o*senun~~ 

- M »r-l+ cells. Moreover, tue 
^ a «w« within migrating MAC-i-r cm* 
node (MU<) 30,1 spleen wiuun nag. ^^^^ . B 

™i «retorv antibody to staphylococcal enterotomB 
irvrf* of specific serum and secretory anu^ 

levels of speca* M ^ enhanced and wnafaed deva« 

^andinactivated ^ A ^^^__ 
«•** ti woe imnmnixed orally with, nncroeocapsulaied 
tooger fa animals which were unman™- 

. .».•-». ,«-«ved equal doses of mm- 

encapsulated antigen, wseu— ^- 

K^Aenmcosaliinmane response agamstentem 
antigen given orallymay enhance tbemncosa. 

binding of E> £pjl RDEC-1 
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t studv we have used these theortical criteria to predict 
In the cuneot study we nave 

n itooes from the amino acid sequence of AF/Rl. Four 
probable T or B cell epitopes fromtne 

• ^d ceotides that include the predicted epitopes have been 
different 16 amino and peptides inai 
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^ ^AP/R^T^Soasahybridoflhe^ 
123 a, aT and Been epitope, and AF/Rl 4(M 
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of AF/Rl potent to both the native 

enhancing in^lyn^ 

, rFArtpiU, rigid thread-like structures 



i 

2 
3 
4 
5 

6 

7 

8 

9 identified. 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 



1 

2 

3 

A 

5 

6 

7 

8 

9 

10 

11 



WO 98/32427 PCT/US98/M556 



18)- CFA/I promotes mannose iesistan ^ 
* ^avacdr* that established immumtya^ 

because the CFA/I subtmrt shares ^ whkh 

/-c*.m fCS2) and CFA/IV (CS4) (*)» a »* u,u 

v orM of the molecule may protect agauu* 
. -MnM ftom this area oi 
contained epitopes from vu* 

with various ETEC- 

^ments to identify these epitopes were u 
Until recendy. events to, * 

_ trt -hnology is now available wnicn 
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CFA/I subnnit in B— « «— W8 — 

v w mnesented the entire CFA/1 proton using the Pepscan 
dccapeptidcs which represented tne en 

• . /rfi tested each of the peptides 
Research Biochenucals), (<J) tested eac» t~r 
technique (Cambridge Researcn 

v rrfls from the immunized monkeys in a 

for their ability to stimulate the spleen cells from 

• a the octapeptides in a modified ELISA assay. A total 
for its ability to recognize the octapep 

of <h* responses ocxurrmgwi^ 
^sp^withtbeniajontyoftnerespuM** 

"^^^ a^n 70-80 and 126-137). 

/^dea beonning with residues 8-40. 70*u, ana 
the protem (peptides oegmu" * , 7 

NincICCT . ^,«^soecifkalryatpositio»3. 

am p bi pathic index. Eight B «fl epitopes were idewinea 
^T^3M5 66-74, 93-101. and 124-136. The epitope at posmoa 
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U-21 was stror^ recognized by au . fcuhlinof * e 

66-74 and 22-29 were recognued by two of *e 
epitope, at 93-101. 124-136. 66-74, ana 
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Controlled dn* delivery from a biodegr^ 

_™es over conventional drug/-**" 1 dosmg. 

target T^***^ . ^^^ be protected 
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because 



o the wound environment. 

.nnlicants reasoned that a protective mucosal 
Furthermore, applets ^ at the mucosal surface, 

• 'tiatrd by introduction of an antigen at the mucosa, 
^bebestmrtratedbym ^ ^ 

oro tcin antigens debvered » a tree 

^ The f 
. „^«inz m local immune cells. u»c 

15 and subsequent processing tttephag ocyu*ed 
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19 xtebiECHfiame^annhiobcbeanngni^ 

, ^^^^^^^^ 

. -n ~~i\*A to a wound site is the generation of 
anh^k^wt^tntMyappbedtoawouna 

^ofirnmunerespo^ This concept of local delivery by 



measurable 
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to tissue to achieve localized concentrations 
epical application of microspheres to tissue 

>~nuentlv applW to tbe development of an oral 
r .^^itic agents was subsequently app""* 
2 of therapeutic ago«« Vaccine 

4 anbgenwasencap.— , ^ on an understanding that 

p^^^S-lOnti^sixexangehaseac, 

6 micro^heresofthis togesdo » of these microsptees 

. ormss ^ gut wall into the body. Ingesoo 

7 transported across the gu ^ ^ 



thus constituted a localized delivery 



achieved by topical appUcanon- 



to the wall tissue of the guu 
, 0 looted KW»8«« lOTaBpera "^ u.loofct* 

14 »™..thePLGAimciO!l*«"»l 



for this type of deliv^ arc relan^ylargeC^ 

« deoot for localized extracellular release of the drug, 
a.atoprcal depot for ^^^^^ 

^^^d^ understanding ottnc 

exhibited by active core maier»» m 
V* 0 *"** . ^ofu^tbeirnucrospben.delive, 



ia^cdhilar targeting of drug or anng»- 



ddivcry of drugs or antigens. 



^concept of focalized delivery in these 
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_n f^loc^ or distribution within the 
^cdhofthebodyxtganllcssofthnrloc^ 

body. approach is userui . 

, i ^aninst totracellular parasites. It is 
antiviral, and antichlamydul formulations against 

, - nrs aeainst totracellular parasites and 
^ ^ for the development of vacones against 

• wtable depots for drugs intended for either 
asides in their usefulness as injectable depots «»* 

^r.v«v Typically larger diameter imcrospheres are 
localhed or systemic dehveiy. Typicauy 

1 .,„„ The local or systemic 

~. tikelv to diffuse away. Tneioou j 
used for depots as these are less u*eiy w 

useoioro^ ^-„„ „r the release rate of the 

in out a function or Uie reica* 
nature of these dehvery systems is, raparx 

• bone are potennal apptication of this system, 
of antibiotics to infected bone are i*» 

v rt«ot application can be extended to fee W 
Additional Oris non-topical systemic depot appbeat. 



to embolize and destroy a 

malignant tumor. toMincawj, 

1 . . nf erfi* or eent 



^aignant tumor, aooiuu— ^, — 

.^fhlfbrtbemmcilifkationofcxlborgenoa 
^ to ddWenabstances useful for the m 

bfoengtoeering or genetic pjocedoies. 

encapsulated within a 
^ m the concept that anbgens encapsuiateo 

•v, ^jvn^inattUcottldbefomiilatedasa 
^^^^^^^^^ 
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ofbc^ac^anSWotictodicUantibody. SdcctAn^^a.*^ 
whose findings axe consstent with tallies tfijcovciies made by applicants when 
conducting ettpeiieinents with amptcfllin include those by Won et al. 0^93) 
who detected specific IgG antibodies (IgG and IgG3 subclasses) to the B- 
Uoan, ».« in patio* secern* penicillin 1mm. «*•» - * 

m which detect specite antibodies to cepbaWn. a MM. antibiotic 

toshe sen of guinea Pte - *-» - * <">" "*° *~* 
pcoWBC ,pedfic IgM. <gG IgE. and .gA antib^y footing cetis in W« 

Phac^acewtica. conaposiuons of antigou e~np»>a»> -id. P* D«*««c- 
S^ase described The miaospbeses of the invention allow 

■ fc fc****. of vaccine anti^ ha nnKosa. in -can be 

sub ^ oto uplo aB ,b,pnag«ytic«ns. Such a. a^ ^ both 

optional sys^yudnunis^dn^^ Ap«M*<of 
Ho^^a^ordn^-mpe^^*^' 
^ <*" Ml deSvoy ays- — — " *** 

mycotic a**s= .M* ag-a; an^ ago*, — -* 
agents; torn-* cnrtiswasonar agod* bom»a 
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■ ■ J ™vdecoolYttrqto»ra»« c, * < * 
vtariW nutrienu; anti-m.gmne dn*s . ekaol^ 

«*n C - antiblood dotting dnigs; appetite 
prodrugs; psychotropic drugs; mcoune, anUW 

P * F . contraceptive agents mdode 

.pp^ts/s^ts and combinations thereof, contfacep ^ 

• u i n^rol- 17-beta-estradiol; estrone; ethinyl estrahol. 
eswgens such as diethyl sdbestrol, Hbeta 

k* ^mn(*' noreestryl; ethynodiol diacette; 
i. ««~«rins such as norethindrone, norgesuj , 
mestranol; progestins sum. 

acetate; dirnethisterone; megestrol aceta*; 
lyncstrc nol; medroxyprogesterone acetate, 

»v;^mnr ethisterone; melentalq, 
.vt -.^nnl- include gastrointestinal therapeutic a*a 

teaethonium chloride; 

. „ . mxidc: oicium carbonate; magnesiuni carbonate; 
such as ahirninum hydroxide; caiouiu 

-a ,^ lite: non-steroidal annferulity agents; 
sodium carbonate and the like, non-^ 

_ ti 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 



123 SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




